Dear Editor,

According different studies and reports by live gender data tracker, more infected men than women seem to be dying from the new coronavirus, in different countries hit by the pandemic \[[@CR1], [@CR2]\]. In France, during March 2020 we observed a more pronounced excess mortality in men than in women (+ 13%) compare to March 2019 and 2018. The excess mortality was even higher in region registering high rate of COVID-19 in North and East France \[[@CR3]\].

Men can be more susceptible to viruses than women. Women generally tend to have stronger immune responses to viruses, though the reason for that is still up for debate. Genetic and hormonal differences may play a role, while environmental factors could also contribute to susceptibility to different viruses. During previous epidemics of coronaviruses, male sex was associated with worse clinical outcomes due to severe acute respiratory syndrome (SARS) in Hong Kong \[[@CR4]\], and a higher risk of dying from Middle East respiratory syndrome (MERS) \[[@CR5]\].

As specialists of prostate cancer, we were particularly interested to learn SARS-CoV-2 uses the SARS-CoV receptor ACE2 for entry and the serine protease TMPRSS2 for S protein priming. SARS-CoV-2 may even require the combined presence of ACE-2 and TMPRSS2 to enter cells \[[@CR6]\]. TMPRSS2 is a transmembrane serine protease. Its expression is regulated by the androgen receptor and is abundantly expressed in the prostate. TMPRSS2 is overexpressed in advanced and metastatic prostate cancers. It has been shown that blockage of AR activity by androgen deprivation therapy reduces significantly the TMPRSS2 transcripts \[[@CR7]\].

Considering this interplay, we hypothesize that androgens could upregulate TMPRSS2 expression in pneumocytes and consequently facilitates the viral entry into target cells. Augmented TMPRSS2 expression was also found to be associated with increased risk of severe influenza upon infection with the 2009 H1N1 pandemic virus and with increased susceptibility to H7N9 FLUAV infection \[[@CR8]\]. TMPRSS2 expressed in lung tissues may be a determinant of viral tropism and pathogenicity at the initial site of SARS-CoV2 infection as it was demonstrated with SARS-CoV \[[@CR9]\]. It could be also related with severity and mortality of the disease. TMPRSS2 knockout mice have less viral replication in the lungs than wild-type mice, and less severe immunopathology, resulting in milder lung pathology \[[@CR10]\]. Patients with lung cancer showed also higher susceptibility to SARS-CoV2 possibly related with high expression of TMPRSS2 in normal lung tissue \[[@CR11]\].

A putative androgen dependence for virus cell entry relative to high expression of TMPRSS2 in men could explain the male mortality displacement. To our knowledge, there is few comparisons between men and women on TMPRSS2 respiratory tract expression. Recently, in a study comparing patients with severe asthma and healthy people, gene expression of ACE2 and TMPRRS2 were similar in the both groups. However, among asthma patients, male gender, African Americans race, and history of diabetes mellitus, was associated with higher expression of ACE2 and TMPRSS2 \[[@CR12]\]. All those correlations are consistent with Covid-19 risk factors previously described. In another study, TMPRRS2 is slightly increased in the lung in men \[[@CR13]\]. The authors underline that if TMPRSS2 is also promoted by estrogen, in the group at risk of fatal disease, above 60 years, all women will be postmenopausal giving to androgens a major role in TMPRRS2 regulation.

Hoffmann et al. \[[@CR6]\] suggested a serine protease inhibitor camostat mesylate, which blocks TMPRSS2 activity, might constitute a treatment option. Another option to regulate TMPRSS2 expression could be androgen receptor antagonists commonly used in metastatic prostate cancer treatment. Those molecules are well-know with side-effects that could be managed easily, especially for a short-term administration. Enzalutamide has been shown to down-regulate TMPRRS2 on cell lines. In the same way, long time exposure to estradiol led to down-regulation of TMPRSS2 \[[@CR14]\]. Two Italian studies on patients with laboratory confirmed COVID-19 treated by anti-androgenic therapies suggest that reduced androgen stimulation might represent a protective factor \[[@CR15], [@CR16]\].

We are also aware that gender is associated with social norm and behaviors than can also induce different bias. The reasons for a true gender difference in the COVID-19 fatality rate could be hormonal, be also related to a non-uniform case definition of the COVID-19, a different treatment regimen, work-environment factors, gender-specific immune-defense factors. Another important bias could be smoking history that is according different countries more pronounced in men. However, daily smokers' rate in patients with symptomatic COVID-19 could be lower as compared to the general population \[[@CR17]\]. Some data also suggest that smoking history is more likely associated with the negative progression and adverse outcomes of COVID-19 \[[@CR18]\]. Genetic variants could also support COVID-19 outcome variations between genders. *ACE2* is a gene located on chromosome X with different regulation between men and women \[[@CR19]\] and *TMPRSS2* genetics variants have been proposed to explain lethality diversity among different populations as well as sex differences \[[@CR13]\].

Considering the mortality displacement in men infected by SARS-CoV2, there is an urgent need for large studies including comprehensive data stratified by gender. Hormonal impregnation, particularly androgen dependent TMPRRS2 expression could be one cause of male mortality displacement and deserve a specific study.
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